Cathepsin B release after imatinib-mediated lysosomal membrane permeabilization triggers BCR-ABL cleavage and elimination of chronic myelogenous leukemia cells.
Imatinib is the leading compound to treat patients with chronic myelogenous leukemia (CML) but the exact mechanism of its anti-leukemic effect is incompletely elucidated. Through inhibition of BCR-ABL, Imatinib blocks several downstream pathways and induces apoptosis of BCR-ABL positive cells. In this study, we analyzed further the mode of action of Imatinib in different appropriate cellular models of CML either sensitive or resistant to Imatinib and in CD34+ cells from CML patients. Pharmacological or short hairpin RNA-mediated inhibition of BCR-ABL triggers lysosomal membrane permeabilization (LMP) that culminates in activation and redistribution of Cathepsin B (CB) into the cytoplasm of CML cells, in which it triggers directly BCR-ABL degradation. Pharmacological inhibition of CB by CA-074Me or small interfering RNA-mediated knock-down of CB partly protects K562 cells from Imatinib-induced cell death and CB overexpression sensitizes these cells to Imatinib killing. Strikingly, Imatinib-triggered LMP, CB activation and BCR-ABL cleavage in CD34+ cells from CML patients and inhibition of CB confers protection against cell death in clonogenic assays of CD34+ primary cells from CML patients. Hence, we describe an original pathway by which Imatinib participates to the elimination of CML cells through LMP and CB-mediated specific degradation of BCR-ABL.